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1.1 Pur~ose of Study 

The purpose of this study was to review, analyze 

and develop Geotechnical Engineering recommendations 

for the static slope stability of the proposed landfill 

slopes and cover system. 

1.2 Scope of Services 

Static Slo~e Stability Analysis 

Review available site plans and working 

drawings to determine existing and proposed 

conditions. 

Review available soil borings to determine 

the site geology. 

Review available groundwater monitoring well 

data to establish existinglproposed 

groundwater conditions. 

Conduct a literature review to establish 

applicable geotechnical engineering 

properties for the bulk landfill material. 

Consult with your staff to integrate specific 

product type in the analysis of the proposed 

landfill cap. 

Conduct a literature review of available 

angles of friction at interfaces between 

different cover liner components. 

NOTE: The use of reported values in 

published literature can only be 

used with considerable caution. The 

site specific conditions and the 

proposed material must be used in 

the tests so as to obtain realistic 

values of the shear strength 

parameters. This should be 

performed before the construction. 



Conduct a global slope stability analysis on 

selected critical cross-sections using a 

computer program called I1STABLw developed at 

Purdue University. This program uses the 

Modified/Simplified Bishop Method of slices, 

the Simplified Janbu Method, and Spencer's 

Method. Specific method used will be 

determined during analysis. 

Conduct a cap lining system stability 

analysis using the classical two-part wedge 

analysis including dynamic stresses due to 

installation trafficing. 

Evaluate the cap lining stability considering 

exceptionally heavy rains with potential 

seepage parallel to slope. 

Prepare an Engineering Report summarizing our 

work, findings and recommendations. 



2.1 Cover System 

The cover system geometry used in the analysis was 

based upon plans submitted to this office on March 30, 

1994 by TRC. This cover system consists of the 

following components in descending order of depth: 

Up~er West Slo~e (Area Above Access Road) 

o Root reinforcing mat on vegetative slope 

o 611 vegetative layer (topsoil) 

0 18" cover layer (Soil Type I) 

o Non-Woven geotextile 

o 12" Drainage Layer (Sand Type D) 

o 40 mil VLDPE textured geomembrane 

o 6" bedding layer (Soil Type 111) 

o 12n gas vent layer (Sand Type G) 

o 6" cap layer over waste (Soil ~ y p e  11) 

o  xis sting' or relocated waste 

Lower West Slope (Area Below Access Roadl 

o Stone revetment shore protection 

o Woven geotextile. 

o Bedding stone 

o Woven geotextile. 

o 12It drainage sand 

o 40 mil VLDPE textured geomembrane 

o 6" bedding layer (Soil Type D) 

o 12It gas vent layer (Soil Type 11) 

o 6" cap layer over waste (Soil Type 

o Existing waste or bedrock 



2.2 General (Global) Slope Stabil'itv 

The global slope stability geometry was developed 

by first reviewing the proposed grading plan, site 

geology, bedrock contours and groundwater contours, 

then applying engineering judgement to select three 

critical cross-sections taken through the landfill. 

These cross-sections labeled A-A, B-B, and C-C 

were constructed using the Proposed Grading Plans given 

to this office on March 30, 1994, Bedrock Contour Map 

dated 2/94 (Figure 3-9) and Groundwater Contour Map 

dated 2/94 (Figure 3-13). (See Appendix B for Section 

I.D. Plan and Sections.) 



3.0 MATERIALS PROPERTIES 

The procedure used to determine the required material 

properties was 'by the Correlation Method. This method, in 

general, consists of specifying a certain type of material 

to obtain a required general property. General material 

types are correlated to properties. 

Soil properties for proposed materials were correlated 

using specified group symbols as indicated in specifications 

and NAVFAC DM-7, March 1971 and NAVFAC DM-7 May 1982 table 

and graph for typical soil index properties. 

 andf fill waste properties were taken from Geotechnical 
special Publication No. 3 1, If Stability and Performance of 

Slopes and Embankments - 11" by Raymond B. Seed and Ross W. 
Boulanger, and from a 1976 University of Connecticut master 

thesis by Geoffrey Guy Jillson entitled, "Measurement of the 

Engineering properties of Municipal Incinerator Residues and 

consideration of Leachate Characteristics". 

The geotextile interface friction angle was obtained 

from the publication "Designing With Geosyntheticsll, Second 

~dition by Robert M. Koerner. 

The references on textured VLDPE geomembrane frictional 

properties were limited. Numerous data was available on 

HDPE textured geomembrane than on textured VLDPE. The 

interface friction angle of textured VLDPE was estimated 

using the HDPE values as a guide with only one actual shear 

test reference on textured VLDPE. 

All analyses of the cover system and global slope 

stability was based upon the above correlated material 

properties. No direct laboratory material properties were 

performed. 



It is very important to note that it has been shown 

through research that the interfacial friction between soils 

and geotextiles and geomembrane has a wide range of values. 

It is absolutely necessary to perform shear tests on the 

proposed materials to be used in construction before 

construction commences to verify design assumptions and make 

any design modification, if required. 



4.0 STATIC SLOPE STABILITY ANALYSIS 

4.1 Cover System 

A Static Slope Stability Analysis was performed on 

the proposed cover section using the correlated 

material properties. Two (2) different models were 

used in the analysis - The Infinite Slope Theory and 
the Sliding Block Method with the Infinite Slope Method 

being the more conservative method as it does not 

consider passive block failure. 

Groundwater flowing parallel to slope was also 

included in the analysis with a maximum groundwater 

depth of +211, which was given by TRC from their 

computer model with 4" used in analysis. The result of 

the analysis is as follows: 

' Factor of Safety of the Static Slope Stability (Cover 

System) 

~nfinite Slope Sliding Block 

Model Model 

Dry Condition 1.34 1.47 

With Groundwater 1.26 1.38 

4.2 General (Global) Slo~e Stability 

A Static (Global) Slope Stability Analysis was 

performed on three (3) selected cross-sections (See 

Appendix B) using a computer program called ItSTABLN 

developed at Purdue University. The program was 

developed to incorporate a limit equilibrium method 

that uses the simplified Janbu Method, the simplified 

Bishop Method or Spencer's Method. The Janbu Effective 

Stress Method was used in the analysis, as this method 



gave the lowest factor of safety. The Janbu Method 

(1954, 1973) satisfies both force and moment 

equilibrium and is applicable to failure surfaces of 

any shape. 

An automatic searching routine was used in the 

'ISTABLw program in which hundreds of potential failure 

surfaces were evaluated by specifying surface 

initiation, termination ranges and minimum allowable 

surface conditions to find the lowest ten (10) 

potential failure surfaces. This output was analyzed 

to determine the critical failure surface. The results 

of the static global slope stability are as follows: 

Cross-Section 

I.D. 

A-A 

B-B 

C-C 

Lowest Rotational Factor 

of Safety 

2.30 

2.10 

1.98 

4.3 Existins Stability Charts 

A review was made of available stability charts to 

use as a check of the results of the "STABLEtt computer 

solution for cross-Section C-C. Bishop/Morgenstern, 

Spencer's, Cousins Charts were used for a rotational 

type failure and the Huang Chart was used for 

triangular type failure. The results of the charts are 

as follows: 

Chart Name 

Bishop/Morgenstern 

Spencer ' s 
Cousins ' 

Huang 

Static 

Factor of Static 

1.95 

1.90 

1.88 

2.08 



These values check very well with the computer 

calculated 1.98 from lvSTABL1l. 



5.0 SLOPE STABILITY nCONSTRUCTION CONSIDERATIONS" 

Three analyses were performed to review the implication 

of slope stability during the construction stage. The first 

analysis looked at a typical tract type equipment placing 

the drainage sand on the geomembrane. The results of this 

analysis indicated a potential slope failure if the operator 

was allowed to stop suddenly (Refer to computations). The 

analysis reflects that the size of equipment, and the 

operation of the equipment, is very important in the 

stability of the cover system and should be carefully 

considered in the specification and during construction. 

' The second analysis was performed to review the 

implication of the contractor installing the drainage sand 

and a significant rainfall event occurring. The long term 

groundwater model by TRC assumes the total cover section is 

in place and runoff will occur. During construction, if the 

impervious materials are not in place, 100% of a rainfall 

event could infiltrate the drainage layer and result in 

temporary instability of the slope. Our analysis indicates 

less than 4 "  of rainfall could cause a potential slope 

failure (Refer to computations). This condition should be 

addressed in the construction installation sequence or 

temporary covering system. 

The third analysis was performed to review the 

implication of the rock revetment being maintained by the 

use of equipment on the gravel access ring road. Our 

analysis indicates that the size of this equipment should be 

limited to less than 20 tons. The actual machine size can 

be adjusted once actual interface friction angles are 

determined. 



As a final comment, during construction and after 

construction is completed, the potential exists for 

occasional sloughing. This sloughing is due to the 

heterogeneity in the cover material and variations in 

construction installation and will occur during periods of 

heavy rain where temporary saturation of local areas will 

cause loss of shear strength. This sloughing occurrance 

will become reduced once a good vegetative layer has been 

established. 



6.0 CONCLUSION AND SUMMARY 

The evaluation of the effectiveness of the landfill 

design can only be based upon comparing the calculated 

values with the acceptable minimum facqors of safety for 

static conditions. Currently there is no standardized 

values. 

In establishing these minimum values, the consequences 

of slope failure would have to be considered. At a minimum, 

the following should be considered: environmental impacts, 

cost of repair, and cost to increasing factors of safety. 

.The calculated value of factor of safety for static 

conditions, to use for comparison purposes, is as follows: 

Static 

Factor of Safety 

Cover System 1.26 to 1.38 

Global Landfill 1.98 



APPENDIX A 

COMPUTATIONS W I T H  ATTACHMENTS 
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SCALE -- 
I 

2.11 Vcgetative Layer (Topsoil) HateriaA 

l a. SHS-RIDOT U.20.01 Loam Haterlala 

b. Well gradcd with a maximum stone elze of 2 inchee and a,minimum 
3 5  perccnt by weight passing the No. 200 eleve. 

I 2.1.2 cover Layer (Soil-Typo I) Haterial 

a. Cover layer material ahall be coil free of traoh, ico, snow, trce 
stumpo, roote end othcr deleterioua materlalo. Cover layer 
material shall bc well graded with a maximum stone size of 4 inches 
and shall not contain less than 20 percent nor more than 35 percent 
by weight of silt and cley. It ellall be of nuch a nature and 
character that It can be cccpacted to the epecifled denoltle3 and 
classified SH, SC, SP-SC, SP-Sn, 6W-SC or SW-6& a6 determined by 

SECTIO!t 02220 PACE 5 
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TABLE 2 6 SOIL-TO FABRIC FRICTION ANGLES AND EFFICIENCIES 
(IN PARENTHESES) IN COHESIONLESS SOIL 
- 

hfanulsclurcr's Concrclc und Rnut~dcJ sand Shy rand 
Ccu~crl~lc lypc dcs~pnal~un ' Q - 30 dcg = 28 dcg 6 - 26 dcg 
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I .  - TeC, Cbr.ru**-ir 

7 . 1 . 3  Drainage Layer (Sand-Type 0) Hatorlal 

Drainaqu lnyer materlnl a l l a l l  be a uniformly graded  n ~ n d  free oC clay, 
orqcinicu or other deleter~oue matcrlsl mcctlng the followinq requlramcntn: 

a .  providc a minimum carpacted pcrmcablllty of 1 x 1 0 ' ~  c m / s ~ c .  

, b. ucct the gradation listsd below. 

sieve nceianation P e r e p n t  by Wclqht Passinq 
1/2 inch 100 
3/8 inch 0s-100 
No. 4 60-100 
-No. 1 0  35-85 
No. 4 0  10-55 
No. 100 0-10 

c .  claooificd as SP a8 determined by ASTH D 2487.  
I 

TO onn\Neb\i. 5 e e W  3q00 
acorn fa^^^ - -  _ _ _ _  _ _ _- CWq _ --- 3 0  , 

mew t~6?,5 YO"- qSO 

J u n e  9,  1992 

A t t t  S c o t t  A t k l n s  

Re1 S h e l t o n  Ash L n n d f l l l i  CRRA 
A s s e s s m e n t  o f  F c l c t l o n  r a c t o r  o n  L l n e r  E l e m e n t  

Dear  Mr. A t k l n a r  

l l o r e w l t h  a r e  l r l c t l o n  d a t a  p e r t a l n l n p  t o  t h o  f o l l o w l n q l  

I .  S c r e e n e d  Aah - l o o s e  20 d e g r e e ? ,  

a,, ".I,, 

b Rough IlDPC o n  Sand 39 d o q r c e s  

TABLE 2. Summary of Measured lnlerlace Fr~ct lon  Angles 

l a .  Smooth  HDPE o n  Ceo-Crld  15 d e g r o e r  

l b .  Rough IIDPE o n  C e o - C r l d  1 8  d e g r e e s  

Sdl ltner 

(6 = 28') 
(5) 

E f i o e n W  

(4) 

40.  C o r n p o s l t e  Smooth  IIDPE T e x t l l e  - Ceo-Crld  

T o x t l l e  15-26 daqrowa 

E H ~ o e n c p  

(61 

Dramage 
sand 

(4 = 30') 

(31 

Membrane 
number 

(11 

I 
I  

4b. Rouqh 1II)PC o n  C o m f w s l t e  3 1  d a q r - a s  

The s t o n e  o n  t h ~  IIDPE would  h a v e  a f r l c t l o n  a n q l a  o f  a t  
l e a s t  32 d o g r a m s  

I t  l o  p r ~ s u r n ~ d  t11.t 0 8 1 .  maxlrnum s l o p e  01 t h e  l l n n r  v l l l  11- 
] , I  o r  ~ I W U L  19 d ~ r l a c v .  7111. would a l l o w  a I n c t o r  of  
.a l - ' ly  ncl.tinsc n l  l~lnvrrl r,l a t  I*n?t  I H 7  

Membrane 

lype 
(21 

S m o o ~ h  
Rouchcncd 
Smooth 

0 73 
0 63 
0 67 

NT 
'0 
211 

'Intcrf~cc uas not ~ c r t c d  
' I h l ~ n d  a, I ~ L  r.mo ol l n t c ~ f ~ c c  Irlclwn mplc to sod f r ~ c l ~ o n  anelc 

31 
I0 
32 

- 
0 67 
U 67 

I 0  
0 36 
1 0  

IZ 
29 
I? 

0 32 
1 0  
U 43  
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2.1.6 Bcddlng Laycr (Soil-Type 111) M a t e r i a l  

a  Bedding l a y c r  m a t c c i a l  s h a l l  be moll f r e e  of t r a s h ,  i c e ,  Inow, t r e e  
stumpc, r o o t a  and o t h e r  o r g a n i c  and d c l c t c r l o u e  m a t e r i a l s .  Dcdding 

l a y c r  m a t e r l a l  o h ~ l l  be w e l l  gradcd,  meeting t h e  following 
~ l r d d d t i o n :  

Slovn Dcolarlat inn  percnnt hv h'plqht P a f l s l n q  
1 i n c h  100 
NO. 4 , 00-100 
No. 200 20-35 

b. I t  e h a l l  bc of ouch a n a t u r e  end c h a r a c t e r  t h a t  It  can  be compacted 

t o  t h e  opeclf lcd d c n ~ L t 1 C ~  and classlflrd SH or HL as cletermitled by 
ASTM D 1487.  

c .  Provide a minimum C O Z F ~ C ~ C ~  permeablllty of 1xl0-~ cm/nec. 
I - .  9 %  I ,  , 
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2 . 1 . 4  Cae  Vent Layer (Sand-Type 0 )  H s t a r i a l  

The g a s  v e n t  l a y e r  m a t e r i a l  e h a l l  c o n s l ~ t  of w e l l  graded sand f r c c  of  c l a y ,  
o r g a n i c s  o r  o t h c r  d e l e t e r i o u s  m a t e r i a l  meet ing t h e  fo l lowing  rcqui rements r  

a. Provldc  a minimum compacted p e r m c a b l l i t y  of 1x10" crn/occ. 

b. conform t o  t h e  g r a d a t i o n  requi rements  l i s t e d  f o r  t h e  d r a i n a g e  l a y e r  
m a t e r i a l  of t h i n  s e c t i o n  p l u s  o r  minus 5 p c r c c n t  w i t h  a l l  m a t e r i a l  
passing t h e  1 / 2  i n c h  oieve. 

.- . 
2.1.1 Cap Laycr (Boil-Type 11) H a t e r l a l  

a. cap  l a y e r  m a t e r i a l  o h a l l  be  s o i l  f r c c  o f  t r a s h ,  i c e ,  snow, t r e e  
stumpo, r o o t e  and o t h e r  o r g a n i c  and deleter i0u.G materiels. Cap 
l a y e r  m a t e r i a l  s h a l l  bc w e l l  graded wi th  a  maximum s t o n e  s i e c  of 4 
lnchco and a  maxlmum 35 p e r c e n t  by weiqht  panning t h ~  No. 200 
olcvc.  I t  s h a l l  bc of ouch a n a t u r e  and c h a r a o t n r  t h n t  it can bo 
compactcrd t o  t h o  opncified d e n o i t l c ~  and c l a n n i f i e d  6t4, S_C, SB-SC, 

SP-SH, SW-SC o r  Sw-Sfl a s  determlned by ASTH D 2487.  
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Renortcd disposal of domestic refuse and opcrationa1 
n aste S 
On-site wnste incineration prior to-dispo%al(1965 to 
c:irl\ 1970s) - 
Filling of Narragansett Bay (historical aerial photos, 
1965 to 1975) 

Site is inactive (mid-1970s to present) 

WLY. w.rssTt5 
WEIGHT OF REFUSE UNDER CERTAIN COSDlTlOSS 

D 1 b t c h  F ~ e d  Momlclpnl I nc lnc rn to r  Rcnlduc , II. t h r t f a r d  

Proctor  Conpoctlon 
\ b e  . 95.6  pcf 

Speelf l c  d r a v l c y  2.62  

WASTE U X I  WEIGHT 

Waslc untl uclght daa mponcd by Rlchardsnn and Reynolds (1991) show that 
MSW can bc much hcavlcr than prcv~ourly ~hcvught Whtlc untt wctghl u d l  h ~ v c  
liltlc m t l t ~ c n ~ c  on the d r~ lncd  sLlb111ly of pnmanly fnctlond nialenals. II can rl lcct 
~ h c  rcrullr of u n h t n c d  and pamally dratncd analyses The slab~llty ca l cu la~~~mr  
lor the suh~cct landfill ucre mdmc w ~ t h  r wacrc drnstry o f  95 pcf n ~ c  laclor of 
sakfy dccrcaxd fmm I 5 l o  1 4 for pvually dmncd condllt~ms and from 1 6 to 1 5 
lor long tcrm (dnlncd) contltltons Bascd on a rcccnt survcy of tho landfill. thc 
ownen calcula~ed 8 wasu unlt wc~ght of appm~tmarcly 75 pc l  
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73~Lu- U O S ~ ~ C -  00 ~a~ ga".. cZcr. ATP- l ( thtq  
\ \  y 

1 p4 5 

. , .--- .- \LC-, .i , -r .arJE LATER 

6- BECIDING LAYER 

12- GAS VENT LAYEQ 

6' CAP LAYER 

STONE REMT)'CHT SHORE PROTECTIC': 
(THICKNESS. 1. VARICS) 

STONE BEDDING LAYER 

ENClRClNC STONE 
BEODIHC LAYER 

TOE OF E m n m  SLOPE 
= POI'IT OF APPLICATION 
OF CRAOE (P A G ) 

TYPICAL CAP SECTON &OVEN CEOTEXTILE 

ALONG WEST SLOPE 
NTS 
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SM-RIDOT U.10.03.2 Stone f o r  Riprap. Riprap s tone  e h a l l  c o n s i s t  of 

hard ,  d u r a b l e  rock which w.111 no t  d l o l n t e g r a t c  by e x p o ~ u r f  t o  water o r  
weather and conform t o  C las s  S i z e  A, B o r  C g rada t ione  and f u l l  
requirements  of SHS-AIDOT H.10.03.2. 

2.1.9:  Bedding f o r  Riprap 

SHS-RIDoT U.10.03.1 Bedding Stone. Bedding s t o n e  mhall be ob ta ined  
f r& rock of  uniform q u a l i t y  and a h a l l  c o n s i s t  of  c l e a n ,  angu la r  f r ~ w e n t  
of  g u a r r h d  rock, f r e e  from s o f t  or d i o l n t e g r a t e d  piCcc0 o r  o t h e r  
ob jec t lonab lo  ma t t e r .  The .tono o h a l l  meet t h e  fo l lowing g r a d e t i o n  
requirements:  

s i e v e  o n ~ l q n n t i a n  
3-112 inch  
3 i nch  . 
2  inch 
1 inch  
314 inch  

pe rcen t  by Weight P a l m  
100 
90-100 
60-80 
0-20 
0-5 
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TABLE .i 
Typical Values of Soil Index Properties 

a. S11ty Sum 1.0 0.005 
b Clean. l l n  to cmrae 

SWD 1.0 0.05 
c. I U c r e o u .  S A M  - - 
d. S I I C ~  wm r amn 100 0.m 

Well-gad& am. 
SILT L M Y  hturr 

I I 

aAI SOILS I 

PICCRE I 
Corrclrtlons of Strength Characccrlstlcs for Granular Soils 
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RANGES OF TYPICAL AbJu,ES OF INTEnFACE 

FnlCTlON FOR VAnlOUS MATEnlALS TESTED AT 
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LI~~IEINFORCED 0"- 15" 
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TEXTUTIED - 
- GEOMEMBRAM 

COMPACTED > 5'-2 0' 

COMPACTED 
S A M  1.. l5'-25" 
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NEEDLEPUNCMD 
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Ardaman 8 Associates, lnc. 
Oclober 13, 1882 

Flle Number 91 -1 30 

Mr. Clrllo Thompson 
SUSA/DILUNGHAM - A Jolnt Venbre 

1 100 Cornwall Road 
Monmouth Junction. NJ 08852 

R E C E I V E D  
OcT 1 4 1992 

Subjeot: Uner Frlotlon Tesclng . Gundle Malerlala P R o ~ ~ ~  DEPT, 

Deaf Clrllo: 

Based On teetlng conducted Iodate on the fibova rderenced rnaterlals, the followct~g frictlon 

VLDPE Smooth I Load Sand I ( 4.4(H) to 1 (V) 

VCDPE Smoorh Cwshed Sand 19 4.4(H) to 1(V) 

VLDPE Rough Local Sand 40 s3.O(H) to 1M.. 
- 

VLDPE Rough Crushed Sand 45 63.O(H) to 1 (V)" 

WC Local Sand 2 1 3 . 9 ( ~ ) t o  1 (V) 
r I 

Y 
WC 1 Crushed Sand 1 24 1 3.5(H)tol(V) 

The above slope8 am based on a Factor of Safety of 1 5 
"The slope Is controlled by fno~am other than the llnsr frlcllon angle L 

I liave also provided the WC data to mo for comparison purposes. 

Piease call me If you have any quorlionr. 

very truly youro, 

Scon W. Davidron, P.E. 
Vlce President 
Florida Reglelrallon No. 31934 
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SCALE 

LEGEErD 
o l~rntspon. old fill 
+ Edmuhdslon, wocdwwlc 

I . 
Normal  s t r e s s  kPa 

Fl0.9 - b r g c  dlrecbshear rcsu on strnplo Imm old woodwastdrelus~ fi l l  In  
Han~spon. N.S.. Fnwr voodwtstc ttak-pllc In Edmundston. N D . 
nnl l ic~al  UND snrnolcs. m d  t l ld~ng ~ u b r r  bags 

Figure 3 SUMMARY of MUNICIPAL SOUD WASTE STRENGTH DATA 
IREFEW m TEXT FOR PN EXPLANATION OF EACH CASE) 

0 Old rcfusc. Dlackfoot. 1983 a 

o l d  R~USC.  OIOC~~WI. 1984 
+ Stutdded rclusc. Edmonton , 

I 

0 200 400 600 

Normal  s t r e s s  kPs 

RG. 8 - Large dircct.shcu tcsu m sampler from old f i l l  In Olgary  and fmm fmsh 
thru!dcd f i l l  In Edrnmlon 

I x r c n  IWC ~ r c s n t r c s  I" thc u a s ~ c  u c r c  arrumrd lo be zcm lor a l l  m~l)scs k c a u w  
111 lhc p#r\rnLc 181 lhc ICK~JIC rollt~t!on syrlcrn 11 lhc hirc ol l l lc  l ~~u l f d l  ~ m l  
rclmt1~4 h t ~ h  UMC ~ C I I I I L ~ ~ I I I C ~  (Iand~a and Clark. IWI hauc I ~ J I  r c u a n h  In 
pn4-l.~ \ >  I ly llnc scwnJ aulhatr n1 11111 p a p  ondt~alrl Ihal ua,lc pcnnr>hd~ry nl ly  

t c  b u  u p l i ~ . m l y  =I Iu&h rmlinmg pmssurcl 



CRISCUOLO/SHEPARD ASSOCIATES, PC 
Engineers . Planners Surveyors 
PO Box 866 1764 Foxon Raad 
Nonh Branford. CT 0647 I 
Tel 203/48 1-8749 Fax 203/48&5729 

SCALE 

' 
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FIG. 3 SHEARIN0 STRENGTH OF R O C K R U  FROM W E  TRWaAL TESrS 

( S o u r c e :  Thomas M .  L e p s ,  T r a n s .  ASCE, 1972.) 2 
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12" GAS VENT LAYER 

WOVEN GEOTEXILE 
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(THICKNESS, T. VARIES) 

40 MIL M S P E  TEXTURED / STONE BEDDING LF 

GEOMEMWANE ON SLOPE \ 

-GAS VENT (TYP) ~ n v c  
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GRAPHIC SCALE 
200 0 400 1 

C 5 Waterside Croeeing 
Wurdsor, CT 06095 

TRC Envirmentd Corporation (203) 289-8631 
I 

NA VAL EDUCA nON AND NE W O R  T 

TRAINING CENTER RHODE ISLAND 
SITE 01 - McALLlSTER POINT VINDFlLL 

FIGURE 3-9 ' 

BEDROCK CONTOUR MAP 

Date: 2/94 I~rawing No.01043-0060-0040 



- o - ................. CHAIN UNK FENCE RHODE ISLAND M I D  
- 

MW-Z ......................... MONITORING Yrm 
-10 - .......................... WATER E.YQ n f f A n O N  (MLW) 

NrnCRNS77' BAY 

I 

I GRAPHIC SCALE 

( IN FEET ) 
1 inch = 200 ft. 

I TRC 5 Waterside Crossing 
Wndaor. CT 06095 (2*) i.&i631 1 TRC Environmental Corporation 

NA VAL EDUCA nON AND NEWPOR T 
TRAINING CENTER RHODE ISLAND 

SITE 01 - McALLlSTER POINT LANDFILL 
FIGURE 3-13 

SHALLOW GROUND WATER CONTOUR MAP 
(12/29/93) 

Date: 2/94 \Drawing No.01043-0060-004C 
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b Y 
Purdue Univers i ty  

--Slope S t a b i l i t y  k a l y s i s - -  
~ ~ 6 ~ ~ i ~ ~ l i f i e d  Bishop 

or pencer s ethod of S l i c e s  

Run Date: 4-8-94 
T i r e  of Run: 5: 20 
Run By: LH 
Input Data Filename: LF5B. PRN 
Output Filename: LF55. OUT 

FROFLEtl DiSCRlPTlON TRC-LANDFILL CAP tlCALLIS1ER POINT LANDFI 

FOUftDARY COORDINATES 

5 Top Boundaries 
:U Total Boundaries 

Boundary 
No. 

1 
2 
3 
4 
c 

b 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
10 
19 
?I! 

X-RI ght 
I f t )  

33.00 
110.00 
125.00 
1P2.00 
445.00 
33.00 
68.00 
125.00 
193.00 
445.00 
33.00 
57.00 
200.00 
250.00 
445.00 
33.00 
57.00 
200.00 
250. 00 
445.00 

So11 Type 
Below Bnd 

1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 



Sol  1 T o t a l  S a t u r a t e d  Cohesion F r i c t i o n  Pore P r e s s u r e  Piez.  
Type U n i t  Nt. U n i t  Wt. I n t e r c e p t  Angle P r e : ~ c r e  Constant  Sur face  
No. ! p c f )  (pc f  ( p s f l  (degl  Para.. ( p s f )  No. 

1 PIEZDMETRIC SURFACE(Sl HAVE BEEN SPECIFIED 

U n i t  Weight  o f  Water = 62.40 

P i ~ : o m e t r i c  S u r f a c e  No. 1 S p e c i f i e d  by 4 Coordinate P o i n t s  

P o i n t  , 1-Water Y-Water 
No. ' ( f t )  ( f t l  

T r i a l  F a i l u r e  S u r f a c e  S p e c i f i e d  By 9 C o o r d i n a t e  P o i n t s  

F a c t o r  O f  S a f e t y  For  The Preced ing  S p e c i f i e d  S u r f a c e  = 1.985 
I 





f t  PCSTABLS f a  

by 
Purdue Univers i ty  

Run Date: 4-8-94 
Time o f  Run: , 5:43 
Run By: LH 
Input Data F i l ~ n a m e :  LF5C.PRN 
Output Filename: LF56. OUT 

PROBLEli DESCRIPTIOtt TRC-LANDFILL CAP HCIILLISTER POII4T LRHDFI 

BOUfiDARY COORDINATES 

5 Top Boundaries 
20 Total  Boundaries 

Boundary 
No, 

1 
2 
3 
4 
5 
b 
7 
B 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 

la 
17 
?O 

S o i l  Type 
Below Bnd 

1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 



4 Type(s) o f  S o i l  

S o i l  Tota l  Saturated Cohesion F r i c t i o n  Fore Pressure Piez. 
Type U n i t  Wt. U n ~ t  Wt. I n t e r c e p t  Angle Pressare Constant Surface 
No. ( pc f )  (pcf ( p s f l  (deg) Param. (psf  l No. 

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Un i t  Weight o f  Water = 62.40 

P i~ :omet r ic  Surface No. 1 Spec i f i ed  by 4 Coordinate P o ~ n t s  

T r l a l  F a i l u r e  Surface Spec i f i ed  By 18 Coordinate P o l n t s  

P u n t  
Ho. 
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